In this paper we execute the solution procedure for second order linear fuzzy difference equation by Lagrange's multiplier method. In crisp sense the difference equation are easy to solve, but when we take in fuzzy sense it forms a system of difference equation which is not so easy to solve. By the help of Lagrange's multiplier we can solved it easily. The results are illustrated by two different numerical examples and followed by two applications.
http://www.ispacs.com/journals/jsca/2016/jsca-00063/ International Scientific Publications and Consulting Services widely use difference equations in order to make some problems under study more comprehensible. In many cases, information about the physical phenomena related is always immanent with uncertainty.
Difference equation
Recently the study of the qualitative behavior of difference equation and difference equation system is a which topic of a great interest. A difference equation is an equation specifying the change in a variable between two periods. By using the difference equation we can study the concerning factors, which cause the change in the value of the given functions in different time periods. it is known that difference equation appears naturally as discrete analogous having many applications in computer science, control engineering, ecology, population dynamics, queuing problems, statistical problems, stochastic time sires, geometry, psychology, sociology physics economics engineering etc. The theory of difference equations developed greatly during last three decay. The theory of difference equation occupies a important position in different fields. No doubt the theory of difference equation in play important role in mathematics as well as its applications. More over the data are absorbed in relation with a real world phenomenon that can be described by difference equations.
Fuzzy difference equation
A difference fuzzy equation is a fuzzy difference equation when (i) initial condition is fuzzy number, (ii) coefficients is fuzzy number, (iii) initial conditions and coefficients are both fuzzy numbers. Fuzzy difference equation growing rapidly developed for the many years. Now the problem is that the solution procedure of difference equation and fuzzy difference are not same. To study the behavior and solutions of a fuzzy difference equation we need to study the concepts of fuzzy difference, since the fuzzy difference is not same as crisp difference. We can show that every fuzzy difference can converted to system of fuzzy difference equations.
Review on fuzzy difference equation
There exist several research papers where difference equation is solved with fuzzy environment. Now we concentrate some published paper: In [11] Deeba et.al. solve a fuzzy difference equation with an applications. The model of CO2 level in blood is modeled with fuzzy difference equation and solved by Deeba et.al by [12] . Lakshmikantham and Vatsala [13] discuss the basic theory of fuzzy difference equations. Papaschinopoulos et.al. [14, 15] . Papaschinopoulos and Schinas [16] discuss the behavior and solution of some different type of fuzzy difference equations. Papaschinopoulos and Stefanidou [17] give a description on boundedness and asymptotic behavior of the solutions of a fuzzy difference equation. Umekkan et.al. [18] give a application of finance in fuzzy difference equation. Stefanidou et.al. [19] give brief discussion on an exponential type fuzzy difference equation. The asymptotic behavior of a second order fuzzy difference equation is delivered by Din [20] . The behavior of solutions to a fuzzy non linear difference equation are treated by Zhang et.al. [21] . Memarbashi and Ghasemabadi [22] solved fuzzy defference equation of volterra type. A fuzzy difference equation of rational form were solved by Stefanidou and Papaschinopoulos [23] . The application of fuzzy difference equation in finance is consider by Konstantinos et.al. [24] .
Motivation
Second order fuzzy difference equation is very important for modeling. Now if it is in fuzzy environment then the solution procedure is different. After taking -cut of a fuzzy difference equation it turn to system of fuzzy difference equation. Sometimes it is complicated to solve. But using Lagrange's multiplier it is very easy to solve them. http://www.ispacs.com/journals/jsca/2016/jsca-00063/ International Scientific Publications and Consulting Services
Novelties
In spite the above mention developments few developments can still be done by our self which are: (i) Difference equation is defined in fuzzy environment i.e., only initial conditions are fuzzy number, only coefficients are fuzzy number and both initial condition and coefficients are fuzzy number. (ii) Difference equation is solved with fuzzy initial condition i.e, initial condition is fuzzy number. (iii) The solutions are found by Lagrange's multiplier method. (iv) Proposed method is illustrated by two numerical example and two applications.
Structure of the paper
The structure of the paper is as follows: In first section we introduce the previous work on fuzzy set theory and fuzzy difference equation. Second section goes to preliminary concept. We define difference equation in third section. In fourth section we define fuzzy difference equation. In fifth section we solve second order fuzzy difference equation with initial value as fuzzy number by Lagrange's multiplier method. In sixth section the numerical examples are illustrated. The applications are given in seventh section. The conclusion is done in eighth section. [27, 28] .
Definition 2.6 [30] For arbitrary = ( 1 , 2 ), = ( 1 , 2 ) ∈ 1 , the quantity
Is the distance between fuzzy numbers and .
Definition 2.7 Triangular Fuzzy Number: A Triangular fuzzy number (TFN) denoted by ̃ is defined as ( , , ) where the membership function
̃( ) = { 0 , ≤ − − , ≤ ≤ 1 , = − − , ≤ ≤ 0 , ≥ Definition 2.8 -cut of a fuzzy set ̃: The -cut of ̃= ( , , ) is given by = [ + ( − ), − ( − )], ∀ ∈ [0,1]
Theorem 2.1 Let be an interval of real numbers, and let : × → be a continuous function.
Consider the difference equation 
Note: In crisp sense the above all cases are equal. But in fuzzy sense they are not same.
For proving these we take the cases (iv) and (viii). Case (iv): For case (iv) if we take the -cut the we get http://www.ispacs.com/journals/jsca/2016/jsca-00063/ International Scientific Publications and Consulting Services We have system of fuzzy difference equation (6.17) and (6.19) whose general solution is ( ) = 1 ( )(1) + 2 ( )(3) ( ) = 3 ( )(1) + 4 ( )(3) Therefore the general solution is
Therefore using initial condition we get from (6.17) and (6.19) we get 
Conclusion
Difference equations are more important for modeling when it is applicable in various problems in different fields. It is also important if it is study in fuzzy environment. When it can be study in fuzzy environment the behavior of it changes. In this paper we execute the solution procedure for second order linear fuzzy difference equation by Lagrange's multiplier method. In crisp sense the difference equation are easy to solve, but when we take in fuzzy sense it transforms a system of difference equation. Using Lagrange's multiplier we convert the system of difference equation to another two difference equation which is easy to solve. The problems are illustrated by two different numerical examples and followed by two applications. The theory and results are surely very important for researcher.
